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Imaging system is affected by various factors which results in reduction in image 
quality. Image restoration method makes use of a prior knowledge of the degradation 
process to restore the essence of the degraded image. By using image restoration 
techniques, the subjective visual effect of the image can be enhanced and the 
restoration image is more suitable for subsequent analysis and treatment research, so 
image restoration method has always been a major concern in the field of image 
processing. The traditional method of image restoration tends to undermine the edges, 
lines, textures and other images feature while removing noise. To this end, new theory 
needs to be introduced to make the image restoration algorithm improved. Image 
restoration algorithm based on partial differential equations (Partial Differential 
Equations, PDEs) can be better able to keep the details of the image features and 
restore the image at the same time which makes PDEs attract more and more 
attentions in recent years. 
In this paper, a brief introduction of the basic framework PDEs used for image 
restoration is given firstly. Based on this the following algorithms are proposed using 
shock filter coupled to curvature diffusion model in order to better keep the edge 
information of the image: 
1. The bilateral filter can effectively reduce image noise and keep the details of 
the image by taking advantage of geometry space distance information and gray 
similarity information in the neighborhood simultaneously. Compared to the 
traditional Gaussian filter it can keep edge and retain high-frequency details better. 
Based on the idea of the bilateral filter and the problem that the gradient using in the 
partial differential equations only makes use of the gray level information to 
determine the diffusion, we propose the adaptive gradient operator which not only 
makes use of the gray-scale information between pixels, but also takes advantage of 
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the direction of the diffusion. The relevant experimental results show that no matter in 
the subjective effect or objective effect the anisotropic diffusion model using the 
adaptive gradient operator is superior to the anisotropic diffusion model using the 
ordinary gradient operator. 
2. For saving too much high frequency information, the adaptive gradient 
operator model based on the idea of bilateral filtering cannot effectively remove noise 
in the edge and texture regions. Based on non-local idea a non-local diffusion operator 
is proposed in this paper. It defines a neighborhood for pixels using pixel itself as the 
center. The Weights between pixels in the field are not determined by comparing on a 
single pixel grayscale but according to similarity of gray level distribution of the 
small neighborhood centered on the pixel itself. As a result, it can effectively remove  
the noise in the edge and texture regions which cannot be removed by the local 
algorithm and preserve good edge information at the same time. Subsequently we 
fully clarify the nonlocal diffusion operator relative to the local algorithm 
improvement through the conception of method noise from the point of view of the 
physical significance. 
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要的图像处理方法分支：随机过程建模(stochastic modeling) ，小波理论(wavelets 
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注。国际上一些图像处理和计算机视觉领域的顶级学术期刊(如：IEEE Trans. on 
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的特刊，国际学术会议 CVPR，ICCV，ICIP 等也为此召开了特别国际会议。目















































































域通常定义为矩形，即0 x M  ，0 y N  。图像函数在某一点的值常称为强
度或灰度，它与图像在该点的亮度相适应，并用正实数表示，而且这个数值的大
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